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(54) Abstract Title 

Entertainment machine including a serial bus 

(57) An entertainment machine, such as a fruit machine, 
has a main control unit 40 and peripheral devices such as 
lamp unit 27, stepper motors 22 and lamps 23 for main 
reels 21, and stepper motor 25 and lamp 26 ior a feature 
reel 24, all mounted at different locations within a machine 
cabinet (1, fig 2), the control unit being linked to the 
peripheral devices by cabling which includes at lease one 
serial bus 48 which connects with addressable interface 
devices 50,51 to which the peripheral devices are 
connected. All of the peripheral devices may be linked by 
the serial bus, which may have a closed loop arrangement. 
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ENTERTAINMEIStT MACHINES 
,This invention relates to entertainment machines. 
The invention is particularty, although not exclusively, concerned with 
player-operable entertainment machines, especially coin-operated 
amusf rn^nt machines. As used herein the term coin is Intended to cover 
tokens, charge or credit cards or any other nnesns of supplying credit or 
monetary value. 

Cpln-pperated amusement machines of the "fruit" or "poker" kind have 
a main display device for displaying a selected combination of symbols at 
a win zone. In the event that a predetermined winning combination is 
attained, an award such as a pay out of coins, may be made available to the 
player. 

This m^in display device may comprise an assembly of side-by-side 
rotatable symbol-bearing reels, or a video representation of this. 
Additionally It Is common fqr there to be a secondary 'feature' game display 
comprising ^a ladder or track along which pjay can progress by successive 
back illumination of printed areas on a front glass panel. Progression in the 
feature game may occur in con-espondence with a secondary selector which 
may also comprise a rotatable symbol-bearing reel. 

Modem fruit or poker machines have control systems which use 
microprocessor based circuitry. Typically, a main control unit containing the 
circuitry is Hnked yla intefface devices within the unit directly by cabling to 
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the respective peripheral devices, such as the above mentioned 
symboi-bearing reels of the main display device/ back-illumination lamps of 
the feature game display, the feeii of the secondary selector, and also a 
coin mechanism/ a payout mechariism, player^push buttons, additional 
5 display Ibmps, and internal operiation mohitofirig ^nd t^t^ storage devices. 

With trits 'arrangement it'wih be appreciated that considerable cabling 
is required which is inconvenient and expensive to install iand service. 

Morebveir, this known arrangehnent adds io the cost and complexity 
of standardisation of rriachine manufacture. In this respect, new fruit or 
10 poker machines are regularly iritroduced and it is corhmon practice to use 
a stahdardised control systeni. Different 'machine models have different 
game software which can be accommodated by used of differently 
programmed menlbry chips or units inserted into a standardised 
mother-bo^rd of the main control unit. However, different machine models 
15 rriay aiso rectuire different positionirig or types of pehjbheral devices and this 
nnay require dianges in cablingf, ahdVor use of muiti|iVl^ cabies of which only 
some are used in a particular maChme lleaving 6fh^r risdund^ 

An object of the present ihventfbh Is"^ to provide a control system 
using cabling of improved versaltility and kase'^ of installation and 
20 maintenance. -"'"^ 

According to the invention therefore tliere is provided an 
entertainment rriachine having a macrtihe cabihei housing a control system 
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and multiple peripheral devices mounted at different locations within the 
cabinet, said control system comprising a main control unit and cabling 
linking said unit with said psriphera5 devices, characterised in that the 
cabling comprises at least am serial bus which connects with addressable 
5 interfcse devices to which the peripheraJ devices are connected. 

With this arrangement, it is possible to convey switching or other 
signals between the control unit and the periph®ral devices along one or a 
small number of common serial buses whereby installation and maintenance 
of the control system can be facilotsted, and in particular only a relatively 
10 small number of cables need bs required. Moreover, in so far as distribution 
of control signals can be controlled by software In the control unit, 
versatility can be mych improved in that at least some, and possibly all 
changes to machine operation or design can b© accommodated by software 
changes without reqyiring rewiring.' 

The- control system of the invention .may bs used with any suitable 
kind or construction of entertainment machine. Most preferably, however, 
the machine has a catoinet with a main body part and a front wall structure 
comprising a mounted display panel with at least one said peripheral device 
associated therewith, which front wall structure can be moved relative to 
20 the said body part to open the cabinet for access to the interior thereof, 
whereby the (or at least oneKsaid serial bus extends within the cabinet 
between the control unit mounted in the body part and the (or each) said 
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peripheral device associated with the said display panel. 

With this arrangement, the control system, of the invention can be 
particularly advantageous, '^^t^-is common practice to: associate multiple 
pariphera! devices with front panels of entertainmentmachines and the 
rririimiscd cabllrtg arrangementiof the invention ^facklitattjtinstallation in this 
cofntext:s^v;iOi >.r. ■ r ■ 

Most-preferably the said body part of the machine cabinet comprises 
an upright,' fidoristanding-structure. 

Preferably also the body part has a base part which is closed, or 
closable, separately from the opening^front wall structure, and the opening 
front wall structure Is nciounted on an upstanding top rear structure. 

The said base part; may have a lockaWe access door thereto. The 
cotitrol unit of the control system may he morinted withSn the base part. 

The front wall structure may be moyablyifTi -^unted via a hinge joint or 
the like and ga^w hydraulic struts,- or detaehaWe fixed struts or the like 
may be prt)vided5to hold the wall structure temparairyy on its open position. 

In a^ particularly fpreferredvernbodiment>the:fi-ont wall structure is 
mounted so-that it hinges upwardly ar a top. edg® ?h«i?eof. 

The frdnt wall structure 'mSy incorporate :a-.singl® said panel, or 
multiple panels e.g. two panels one above the oiberdf- desired at an angle 
*t6"each-X)ther wherctiy- lhe botto.-n panel projects fc^/zardK^c 

The cabinet may be a single- housiriy s'jjucture.: Alternatively it may 



comprises multiple separate or separable housing structures. 

With regard to the peripheral devices these may be any one or more 
of electrioal devices such as ar^ sommonjy used in. entertainment machines 
such as lamps, motors, VDU displays, LED or LCD displays, player controls 
such^3s press buttons, coin mechanisms, pay out mechanisms, sensor 
devices for monitoring machine operation pr,eStal;us,. data storage and 
retrieval systems, alarm systems, etc. 

The arrangement may be such that all peripheral devices are linked 
by one or more said serial buses. Altematiyoly, one or more peripheral 
devices may be linked using conventional direct cabling. In one embodiment 
main display reels, and a bank of lamps are linked by one or more buses and 
all or most other devices are direct-linked. 

With regard to the addressable interface devices these may comprise 
intelligent drcuitry such as mjcroprocessorrbassd circuitry and these may 
be mounted on or closely adjacent the raspectiv® peripheral devices. 

The bus arrangemer»t may be such that there is a single serial data 
bus liriking the cont'o! unSt t© the (or each) peripheral device in conjunction 
with a power supply bus whereby the data bus controls switching 
connection of the power supply bus to the respective peripheral device. A 
closed loop an^ngement for the data bus and/os,the power supply bus may 
bsLuecscS. ... 

The (or each) bus may comprise an integral run. Aiternatively It may 



comprise multiple runs; linked by connectors. 

It is visualised that the invention will find particular application in the 
context of a coin*operaie^trdmu^€^m6iit machine, especially a vrutt machine 
using actual (or simulated) rotat^bl^ 

Thelnverftibn will now be descriLeu further by wov o/ example only 
and^with r^f^i^h^e to the dccdmpah draWings in which:- 
Figs. 1 & 2 are diagrammatic perspective views of one form of an 
- entertainment- machine according to the Invention respectively 

with a front wail structure ihereof In closed and open 

^ conditions; 

Fig. 3 is a diagrammatic perspective viev^ of one fonti of a control 

unit of a control i^ystam used vn Ine machine of Figs. 1 & 2; 

• ^ .-and • • • - '^-^ — . 

Rgs- 4 & 5 ' are block circuit diagrams of aJlernative embodiments of 
-^^dbntrol-syst^ims.' * ' •^*''-- 

Fig. - T^^^hbws a* fruit i.iacnine having an upright floor-standing 
cabinet T. The cabinet 1 has a gencrai^y piana; rear v^#aiJ 2> t^o like shaped 
side walls 3," to|i and bott^^ end v/a{l^ 4; 5; d lower frbnt wall 6, and 

an tippiSr front structure 7. 

As cari ba seen, the sSJe walls 3 and :he front walS Siructure 7 are 
stepped so that the cabinet 1 has a generally rectangulai udse part 8 which 
joins with a narrovver upstariciirty top pant 9. 
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The front waii structure 7 has a metal frame 10 supporting upper and 
lower flat glass panels 11, 12, the upper panel 1 1 being generally upright 
(in the Josad.conditionl) and the tower panel being inclined forwards. 

The frame 10 is hinged at its top edge 13 to the top wall 4 and there 
5 arenas struts 14 (Fig. 2) between the sides of the frame 10 and the 
adjacent side walls 3 of the cabinet 1. The front wail structure 7 can be 
hinged between the closed position of Rg. 1 and the open position of 
Rg. 2. The gas struts 14 acts to hold the -front wall structure 7 in the open 
position. ; 
10 The front waii 6 of the bass part 8 tontaihs a door 1 5 which can be 

opened releasing a key lock 16. Above this door 15 there is a payout outlet 
opening 17 leading to a transverse coin tray 18. 

The two glass panels 11, 1 2 are printed to define window areas 1 9, 
20 and adjacent d@boration and information. ' ' 
1 5 Within the cabinet 1 at the top of the ba^ part 8, there are mounted 

three horizontally axially aligned reels 21 having say 20 symbols at regularly 
spac^ intervals around their peripheries. The reels 21 are axially rotatable 
and are drsVdblV connected to respective stepper motors 22. The reels 21 
arig arranged behind the wirrdow 20 in the lower glass panel 12. Each reel 
20 21 can be arrested by the respective stepper motor 22 in any of 
' 20 stopping' positions in which one symbol is in precise registration with a 
horizontal wisi line in the csntre of ths window, and two fiiirther symbols are 
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visible above rnd below the win line. Lamps 23«re provided in the reels 21 
for back illumination purposes. 

Within* the cabinet I viin therupper part 9,:there ?3 a single selector 
reel 24 drivobty connected to a stepper motor 25 and having symbols on its 
B outer periphery the reel 24 being mounted behind: the upi^r glass panel 1 1 
so that :^vvh»n , the reel is^ s^^ one symbol can be seen through the 
window 13. • This .rdei 24 is provided with a back illumination lamp 26. 

Also iD'tha lupper part 9 v of the cabinet 1 behind the upper panel 1 1 
there is mounted a display unit 27 comprising a bank of lamps 28, behind 
10 a printed track of a feature game.r The banK of lamps 28 is fixed between 
the side walls 3. These lamps 28 are arranged. in a matn>s in conjunction 
with a set of ^>witeheT 29 whereby a l desired number and distribution of 
lamps 28 can be selected for use by setting, the switches 29. Also, the 
unit 27 has an alphanumeric; iLEp) display 3(Xyyhicti: i? positioned to be seen 
15 through the panel My^ - . ^ i 

Furthsr, at the bottom:.of th€^ front frame s^^^ 
press- buttons, 31, nat the;-top there is a slot :32l tead^ an internally 
moun od coin mechanism 33, th(5re?c3rjf: further lanv 
buttons 31 and behind dflsplay areas of^tha-panel 12^ and there is a further 
20 alphanumeric LED dfeplay 35 behind the window 4n the.panel 12, a!l such 
/ components 27-35 beingcS'S^parate from (or haviog^^^^ 

from) the front wall structure 7 to permit opening ofithis.- 
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In the base part 8 there is a payout mechanism 36 leading to the 
outlet 17, a sound system 37, various machine status monitoring and data 
captura devices such as maters 33, data stores 39, etc. and also a main 
control unit 40. 

' Thers imgy also b® other electrical devices as required, such as a note 

acceptor. 

The nnajn control unit 40 is shown m Fig. 3 and comprises a plastics 
tray-shaped housing 41 containing microprocessor control circuitry on a 
mother board. At the edges of the housing 41 there are various connectors 
42, In the centre of the housing there is a central weli 43 containing a 
ssngle female connector 44. Within the^eH, a programme unit in the form 
of a ease circuit board 45 Is a removable snap fit with a male connector 46 
engaged with the female connector 44. This unit 45 has plug-in EPROM (or 
other non-vo8atll® memory) chips containing programme information. 

As shown In the block cireuit diagram of Rg. 4, the various peripheral 
eleetrica3 devices 27-39 rhentioned above are connected to the main control 
umt 40 fo( Gomro! purposes; A power supply unit 47 is connected to or 
incorporated m the comroS unit740 to provlde-a suitablo system power 
supply derived from mains supply. ? . 

20 In most cases the devices 27-33 are connected directly to the control 

unit 40, as \s the cas^ with the ^oltowing devices: the sound system 37, the 
supplementary lamps 34, the push ^buttons 31, lower panel 
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alphanHmeric display 35, the'coin mechanism-33, the payout mechanism 
36, the meters 38 and data capture devices 39. That is .these devices are 
connected to the control.unit by cable «nlcs which ron individually between 
the devices and respective connectors 42 on the unit '40. Signals or 
5 switching, impulses are f©d?jOtor received •frorBr^ unit 40, and/or power 
from the power supply unit 47 is channelled tocthese devices, as 
? appropriate.:^ The unit 40 incorporates peripheraMnterface devices, power 
switches and the like for interface purposes;: 

The; unit 27, which incorporates the matrix of lamps 28, the 
10 alphanumeric display :30v and Jthe switches 29, and also the stepper 
motors 22;and associated lampSr23 for the main reels 21, and the stepper 
motor 25 and lamps 26 for the feature reel 24rsre connected to the control 
, i unit 40 by a power and serial data<bus 48; ^eThat lSi; there is a single run of 
cabling 49 (Fig;- ?) between the control unit 40 and each of these devices 
A S: . 27i 22^. 23,.25,;-2S containing sufficient leads to ppovide unique seriaS data 
. / address information and to, carry. operatingrpower 3nd;4atc signals. 

r Typicsfly there may be say3;1i1:'Conductor.:c^^ 
V; ' carr. ' 8 bit address inf orma*i5o>i and one,- or/a number of .different voltage 
level power leads. •. •••v; r !rr.A-': '..vd ,>:p.. 

2G , > - i At tho dcRtination ^devices,;) i.e; 'theG unit : 2^^^ and the electric 
' ^^ii^ S2, ^23, -23', '2Q of the reels 21:; 24- the cabling 49 is connected via 
a resp3Ctive ac3d?ci^ble. switching device 50, 5 V 52 tasirtg microprocessor 
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circuftrv to drive devices for the respective lamps 23, 26 reels motors 22, 
25 and any other associated electrics. Power is supplied to these devices 
from the cabling 49 when the [pc^l microprocessor circuitry is activated by 
appropriate address data, which corresponds to that particular destination 
device^, carried by the cabling 49. 

As can be see from Rg. 2, there.ls a single ryn of the cabling 49 from 
the control unit 40 with a branch 53 to the nearby reels 21 , and from there 
up one back corner of the cabinet 1 to the feature unit 27, with a cabling 
branch 54 to the feature reel 24. 

When the fruit machine, is powered up various lamps 22, 25, 28 are 
illuminated to give a static, or change 'attract' display. This is effected by 
the control unit 40 und^r the control of the program In the program unit 45. 
Power is fed to the lamps 22. 25 in the reels and in the bank of lamps 28 
via the cabling 49. Appropriate address information is transmitted along the 
cabling 49 together with instructional data to activate the microprocessor 
circuitry 51, 52 of the respective reel 21, 24 or feature unit 27 as and when 
a change in the activation.of the respective lamps 22, 25, 28 is required. 
That Is, for example, address data corresponding to the unit 27 is 
transmitted atong the cabling 49 to activate the lamps 28, and data signals 
are received by the microprocessor circuitry 50 via the cabling 49 to 
instruct such circuitry 5Q as to which pattern of the operational lamps 28 
is to be operated. These lamps 28 are then powered via their drive devices 



from the appropriate powef lines of the cabling 49. A changing pattern of 

lamp operation occurs in correspondence with changiiVg instructional data 

signals received f roni the cbiitrol unit 40. 

In like manner; other functions are controlled via the cabling 49, such 

as rotation and stopping of the reels 21, 24 and activation of the 

aiphanuitieWS ilispiay 29. ' 

Other devices which are operational at this stage, such as the other 

lamps 34 and the other alphaniii^ieric display 35 are controlled by the unit 

40 via the direct cable links therebetween i.e. not via the serial bus 48. 

When the fruit machine is oper^ated by a player, the player first has 
to insert Coins into the coin mechanism 33 through the slot 22 in order to 
generate credit for one or more games, whereby the machine is actuated, 
by direct cable link between the Cdrf 'rrtechanism 33 and the control unit 40, 
so that a ganie can now be piayeid. The game commences after a start 
button 3r has been pressed arid lile reels 21 spin and then come to rest so 
astodisplay a combinalioiV df ^rtibbison the Win line of the window 20 in 
correspdhdence with raridom '-or psieudo randohi selection of such 
combination in the software 6f \he control unit 40. The selected 
combination is assessed and a Wiri indication dr payout, using the payout 

' mechanism ae, may be actuated. 

In accordance with conventional practice, thiar' player may be given the 
opportunity of intervehtion in symbol selection it thd start or end of a game 
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as for exampre by activating 'hold' or 'nudge' buttons 31. or by 'gambling' 
a win using a stop' button 31 in relation to 'movement' of illuminated 
lamps 28 or 34 up and down a ladder printed on one of the panels 1 1 or 
12. Also, m dependence on the selected synhbois, or otherwise, play may 
autamaticaiiy transfer or be transferred at the option of the player, to a 
'feature' game on the upper panel 11 whereby {!»la!y progresses around a 
printed track as represented by 'movement' of Illuminated track sections 
using the lamps 28, in correspondence with numbers, or other symbols, 
selected by the software and represented by display on the feature reel 24. 

This course of play is controlled by the control unit 40 which controls 
transmission of signals between, and feisds power toV the respective 
peripheral devices as required, this being effected in the case of the unit 27 
and the reels 21, 24 via the cabling run 49 incorporating the serial bus, and 
in th© case, of the other devices by direct cable links without serial bus. 

Hie front opening construction of the cabinet 1 provkies a convenient 
means of . access to" the interior of the cabinet for installation and 
mg^ntenance purper^^s. ^The use of th^ cabling 49 incorporating the power 
su[rpiy and serial bus 48 facilitates such installation and maintenance and 
can read^iy accommodate different typesi^'and locations of peripheral devices 
such as may be required for different machine models^ - In particular, widely 
differiog' nnschine modets can be readily manufactured using a standardised 
control system installation. . 
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It Js of course to be understood that the invention is not intended to 
be restricted to the details of the above embodiment which are described 
by way of example pnly* 

In particuiir, it is-tobe understood that layout of the cabling 49 may 
5 : differ from that described and may be used with different-peripheral devices, 
and also ha with a different cabinet construction. By way of example, 
the Cz-'^bJirEfj 49 may: constitute a closed loop ^wh^ch runs from the control 
unit 40 around the machine and back to the. control unit 40, peripheral 
devices being connected to.the !oop at any convenient position by virtue of 
10 branches, like the branch^53,.54; A!so, th3 cabling 49 need not be an 
integral nm, but may comprise interconnected (e.g. plug-in runs) so that the 
cabling 49 can be extended as and when required and/or can be installed 
in multi-part cahin^ts w^ separate cabling 

, :, nins which (Sre linkei together wher^ the cahs;,iet.pirts are assembled. 
1.5 V As ,ar^ :llustrat:pi:T, Figv 5 shQyyf? ^a c!cr>cd loop 55 running between 

separBte cabinet parts 56, 57* 58 of 3s fniiit m-^phine, rtiarnely a base part 56 
containing 'ihe control unit 59 :^w3th r ih han^^ irechanisms, an 
: v jntermcdi<ite:part 57 on top of th0[>,bsr9,priirt 56 wntainirn the main reels 
: SO, and ^ top part, 58 , pn top of the Jntf^rrriedist^^ c-r^^^ the 
20 ^ V :festuro unit.81 and the feature reeH.GZ;: r c; ; ;r m 
. > f :Jhe loop 55 incorporatesxcnn^ecio^^^ 
intermediate part 57 and top part 58^ : w :^ . ^: : : 
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CLAIMS 

1 . An^ntertiainment machine having a machjns cabinet housing a control 
system and multiple peripheral devices mounted at different locations within 
the cabinet, said control systems comprising a main control unit and cabling 
linking said unitawith said, peripheral devices, characterised in that the 
cabling comprises at least/one serial bus which cc^necjts yy/ith addressable 
interface devices to which the peripheral ,d.evice@ are connected. 

2. An entertainment machine according tp c^irn 1 , wherein said cabinet 
has a main body part and a front wall structure comprising a mounted 
display panel with at least one peripheral device associated therewith, said 
front wall structure is> moved relative to the said body part to open the 
cabinet for access to the interior thereof, whereby at least one serial bus 
extends within the cabinet between the control unit mounted, in the body 
part and the said peripheral device(s) associated with the display panel. 

3. An entertainment machine according to clainn 2, wherein said body 
part comprises an upright, floor-standing structure. 

4. Art eritertakiment machine according to claim 2 or claim 3, wherein 
said body part has a base part which is closable and separate from the 
opening front wall structure, and said opening front wall structure is 
mounted on an upstanding top rear structure. 

5. An entertainment machine according to claim 4, wherein said base 
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part has a lockable access door thereto. 

6. An entertainment machine according to clairr? 4 or claim 5, wherein 
said control unit cf said cGhtroc "^^ystem is mounted withiri said base part, 

7, An ehiertainVhent mach according to claim 'fl or any claim 
dependent tliereoh^ wherein said front wa!! struc;tt;re:iii mo>K I^ly mounted via 
a hingB iOinty-a;i^^^ are prov/Eded toi hold said front wall structure 
temporarily in its^bpen' pcsition. 

8- ' An erttertainr.^erjt machine accordrng^ to claim 2 or any claim 
dependent th^riDon, wherein said ff ont ws!l structure 5s mounted so that it 
hinges upwardly at the top oeJgc^.lhsTeof , 

9. An entertainment machtne accordmg to cSaim 2 or any claim 
dependent thereon, wherein said front wa^^strsjctfjre incorporates a single 
panel. ' ' ^ - 

1 0. Ari ehtertainmant machine accorcing to o'sim 2 or nny one of claims 
3 to 8 wheri dependent ^^^^ wherein' said front wall structure 
incorporates at leas* two panels. : /. 3^ qr 

11. An entertainment rnachineaccdrdir.g to any r>xpcc©dino claim, wherein 
said cabinet is a single housing. -k ^..-.■j . i ^ : 

12. ' An entertainment machine according to any one of c!dm-f5 1 to 10, 
wherein said cabinet comprises multiple sesparate and separable housing 

•' structures. ' • ' ' ' - '-.vn. 
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1 3. Ah entertainment machine according to any proceeding claim, wherein 
ail said peripheral devices are linked by said serial bus. 

14. An entertainment machine according to any one of claims 1 to 12, 
wherein satd peripheral devices linked by one said serial bus include a bank 
of lampis. and rmim display reels, the other said peripheral devices being 
direct-linked via conventional cabling. 

1 5. An entertainment machine according to any proceeding claim, wherein 
said addressable interface devices comprise intelligent circuitry which is 
microprocessor based. 

1 6. An entertainment machine according to any proceeding claim, wherein 
there is a single serial data bus linking said control unit to said peripheral 
device(s) in conjunction with a power supply bus whereby said data bus 
controls switching connections of said power supply bus to said respective 
peripheral device. 

1 7. An entertainment machine according to claim 1 6, wherein a closed 
loop arrangement is provided for said serial data bus. 

18. An entertainment machine according to any proceeding claim, wherein 
a closed loop arrangement is provided for the power supply bu$« 

1 9. An entertainment machine according to any proceeding claim, wherein 
said bus comprises an integral run. 

20. An entertainment machine according to any one of claims 1 to 18, 
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wheresh ssid biis comprises" multiple runs linked by connectors. 

21 - An entertainment machine according to any proceeding claim, which 

is a coin-operated fruit riiachinet r rt : 

22- An entertaihrneht machine substantially as herein ibef ore described 
" with reference to and as illustrated m the accompanying drawings. 
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